(19)H*B4^fF/f (JP) (12) ^ ^ if ^ (A) 



#^2003 -270409 
(P2003 - 270409 A) 

3pjSl5# 9 ^ 25 B (2003. 9. 25) 



(51)lnta.' 
GO 2B 
B 3 2B 
GO 2B 

GO 2F 



5/02 
7/02 
1/11 
5/30 
1/1335 



10 3 



F I 

GO 2B 
B3 2B 
G 0 2B 
GO 2F 



5/02 
7/02 
5/30 
1/1335 



r-T3-r(#3t) 
B 2H042 
1 0 3 2H0 4 9 
2H0 9 1 
2K0 0 9 
5 10 4F1 00 

20 H) fia4HicaE< 



<21)aiS#-^ ^$P2002-68595(P2002-68595) 

(22) mm B 3 ^ 13 a (2002. 3. 13) 



(71) Hi®A 000005201 

»jSs;ii»mje=iSTiifiH2io#«i 

(72) ^|Q$ f^M X 

»M5;iim^ffiffi**ia2io#fl!s ^±^K 

(74)«aA 100074675 



(57) imm) 

' <DtfcSL3t5i**s 0 . OlTi^O. 2%CDSSHt JJcS J: 
5 {cifiSi-t?). 



42 



4 1 




2 0 



> 10 



1#B8 2003-270409 (P2O03-27O409A) 



^imma-. o. oitsso. 2% 

ifcSd^ 0. Oin^O. 2%<D^m\^. =i'=:^7;i-h 
3 0° ©i!ciL3t3Sg&Wb, Rl*g5it7-f >'VAis. 
4 5 07iS6 5 0 nmCDJS««*^T?©¥^fil4r'6-i-2)w 

tic 7 ^ ;v J. * ^ (iff *35 2 irlS^^JSM BSih 7 -'Vixt? 
?) C i %#1IS[ i: i" 2) ^B^ffi. 

^2^w|Bg^©s:ME$it7-^'^^AifoSl^^±lf*«3(^ls« 
te. 

[0 0 0 H 

ISjh 7 A * li«3t«Srffl V ^fciH«^^S1t 1> la 

[0 0 0 2] 

^sx, i^mw-8-5 0 20 6%-t^n. 4*§a¥7-i 9 1 

2 1 7-§-^$i, *3j:t/l::e):'J+l#IT0 9 l l 6 5 6A2^ 

CDPo^atC^LT. i^1tm2 8 2 2 9 8 3 #^^$glC(4^te 
#M 2001-3378 3-§-ii#»C(±?tfdi3S 
LT^e? 2001-56461 -g-S^^J:::**?!! 



10 0 0 31 #Ba^6-l 8 7 0 1^1 0-2 0 1 

iSga^^H-CV^i. i|#Ba¥l 1-1 60505 Pll 
1-3050 1 0#, [Klll-326608-g-. #552 
000-121809 -g-s P2000-180611 
i6XXfm2 0 00-33831 0-g-©«-^«i«-«^ 

[0 0 0 4] ^1-^©5^!?iZ^^J-^l''C«x RWBS 
^%(omi\^ i 5 => :/ h 7 ;^ hteT-^©i!?i 5 

[00 0 5] 

e<}t.4. ^^^<^>'V©l¥^5:»<-t"S- t^j^< ^ ^^^^ 
10 0 0 6] 

[^«r^ifci-2>fc«)©#S] TIB 

(1) ~ (5) 03titi!f7-r>'VA, TE (6) . (7) 
ro^BSi^-T/VA. TIB (8) ~ (10) <om%^^ 
.0 *5j:t;5TiE (11). (12) roiii*^**i^S»-J:9* 

T-fcoT. ^l)4;»Sd5. 0. OlT^liO. 2%<0^m 

0° ©3t!*st->tt-r5 3 0° <D«a3t?^sr=fi-r5 r t 

[00 0 7] (2) )tjj£«tM*^ 0. 02%EAT©tBH 

O- <03taig»^?*t-5 6 0* <0«(a3t3SS?r*-i-5) 
so (1) l;:fE«6©3ttt«(7'i'>'»'A. 



2003-270409 (P2O03-27O409A) 



3 

m^^-t^ (1) f^iB^ro^tism^-f^vA, 

(4) %iJjMMiK 3 OTiMS 0%<o^H>-x rt^littic 

[000 8] ( 6 ) SPJSW. ^ittfeSJa iU^^SSSr^ 

t2;«tg;a5, o. ommo. 2%«@Hi^. =^=^^-7^- 

2. 5%eJlT©®at'x 5fgAlt»'*5»t5^ffi^ 
4 5 OTiiSe 5 0 nm©^fe*^*^T*©¥-*&{a<Sr=i-r 

(7) 0. O 2%£JLT<D®HfC. =i'=:^7 

icjt-r^.eo" ©mjtSSSSr^i-^. (6) iciE^fDK 

[0 0 0 9] ( 8 ) m^(om^i^^mm^fSii-) ^^t-t 

i/^5iii*45-CfooT. «:SI0<^— (1) ~ (5) »:i 
|^^©3tte«^:7-1'>'^Afo5^^»i (6) ^fcfi (7) J^IB 

(9) (1) ~ (5) tria«®5tl£t!c7'i'>'Vi^fo5VS± 

(6) (7) \z^m.<oRmp5±y^^^-^^ M%m 
(1 0) fflStt-fk-^l^^s^-f ^^^T'-^ s/^-fk-e-ife-cfc?) 

(9) »rfB«OiB3t«. 

(11) (1) ~ (5) lCfE«CD3tatSc7-l'/vA, 

(6) (7) tJ:|B«©KAtie±7'l'-'Vi^*)«)V^li 

(8) ~ (10) (ilE^c^iS^tR^-r-f 

(12) Iii^*^ig«:i5TN^- Kv VA*-K. OC 
B^— Kx I p S-t— Kfc5V^J±ECB*— K©Jga^ 
^Sl«-C*>5 (11) lclE4fe©®lfe^^SS« 

[0 0 10] 

[|gP^«^*l h^-^'-t?a!l« 

$ nfc^ttiit 7 /i- A T'latfe $ Hn« $ J^5 ta if^mM 



I 0 0 1 1 1 bt^^ftb^cS^*. Fm<D^ 

0" ©tfca3t3SSS~^<o®ffl^c:$lJ^^■ti^rf ^v^:l t ii» 

[0 0 12] 

SL*!Saf&0. 0 175S0. 2 %©^fflJ-PS-t^. 3 
0° «D»a^5tS»i> 0. 0 2 75S0. 15%©®H^ 
fc5wi:*s»^U<. 0. 0 375SO. I%<0®a-Cfo 

(i. lii'^<^*«tt*eil*5fc5 6 0" :^|fil©Sfea)t!iiSSr 

7T'i'-'KDaiM^0" ©3fe3M^t-Mi-5 6 0° ©tkSLJt 
^^i)^. 0. 0 2%tATT?fo5>:ii:*5iff4b<, 0. 0 
1%UT-Chi>^ti^^h\m^\^<^ 0. 0 0 5%£A 

(GP-5S. (») pi^^m&nm^tmm srfflt'^ 

[0 0 13] ^&^1#tt©35cAt-tt. ^^Xffiroise'b 

*S-efe?). rtgi5«SL'--rXt LT. 30%7!/S8 0% 
^5$? ^ L < . 3 5 %7bm. 7 0 Ktf^t. b < . 4 0 % 

2):i^fet UTttx *ft@*SO. 571»M2. 0 A«in-C*>2>iet 

■Vh^^txm.m^^Mi^^i-^1^^i^^ 4 0%7!>S9 
0 L < . 4 5 %7bm 8 0 » 4 L < , 5 

0%7iM7 0%*sa'lj»*LV^ 

[0014] [^jtiif^^-'VAc^s^^fiS;] 01 ii> )t 

\Z7T^-t%WMy-< i^J^- (10) fi. S8^SW7'C-'VA 
so (2 0) , XtSMM (3 0) fciU'^gHfr^S (5 0) 



1# 192003-270409 (P2003-270409A) 



5 

h^mm\.xf£^. %wsim oo) m%mM% 

(31) ^tci. W. 1 oym%'&.WSL^ (41) ,ROf^ 2 to 

(4 2) t?r-&tf. %mi.m oo) f±?i 

[00151 JtlSfC^ ( 3 0) (Om%m^V^ ( 3 1 ) O 
etfr^li. 1. 5 1-2. 0 0-efc5ri:*5$f^LV\ 
©ffigf^S (5 0) (OffiJfT^Ji^ 1. 3 5~1. 45-e 
fo2)ri*siff*bv\ (20) i: L-C 

fi. 1. 48t?fc5. ^ffii5:M©JS0T^$riS<i-5::i: 

-e. iS®5T*^COSt»T^*5 1 . 3 5 ~ 1 . 4 5 ©^fflt? 
fooTt>v «n^Rl*BSit^**s# fetus. 5tS£tfcS© 

[0016] [jtittfcjs] ^tmmit. s^tttifi^ 

3t14tttfll7&- 'ie 5 . S^^^igL^ t S7t14«/ig J: tifSL 

[0017] -m.mu±<^&tft\tw)SL^ii. i^-rnt). 

o. 0 27i^0. 2 0-T?fes::i:*s»* Uv^ BSt^^M 
d^o. 0 2*®©^-^f4. 

r , ^fe£«^;^ds#btt''<cv\ SSr^^^i^ 0. 2 0 J: f? 

fi-fk-f-S. SSr^llfl. 0. 0375M0. l5*s$bJJ: 
*f^L<. 0. 0 4 75M0. 1 3d5*l,ifm UV\^ 
It. fiuie@5t'tt^«i^ (4 2) ©ScT-SJi, 0. 5 Mm 
nm2. 0 Mm-e*>5>r SE^SofBSl:: 

[0018] *^?^T?(4. «^p*i<4$r±tf 5 (T:^[S]ti 

*trlBBt^S4:0. 5Mra£ATi:Lfc^ 

2. OMm£A±t »S'^**^'>^<''j: 
fi. 0. 6/tm7iiil. 8 ^miS^* b< . 0 . 7 urn 

10 0 191 *fc:. BulSS3ttt«ai&^ (4 1) ©iK^S 
t4 2. SMmTiMS. 0 MmT?*)?*- t*5^f*b>'\ - 



(4) 

5 

=¥7 (v-^'^'u-v'a V) i:l^f^i^•5=3f7=^7*5»# 
d5|g^-r?)o is**-. Si-#*5i:eoli</i'? (6'(b:S 
SS'IST) . ^ffi'^-rXliShsliO. 5<hs<3 0AS» 
*L<, 3^hs^2 0;^5E»-»*L<. 7^hsgl5 

LU^Jg^i: L.Tfflv^feH5. '^W'Xjit (Sfl) tt. J I 

s-K - 7 1 0 5\zmcpt±&m^mt?tmmHR - 1 

10 0 0SrffiV^-C4ri!l^aJ5fe5o 

[0 0 2 01 Bul^^S*2. 5 nmSlTtLtcm^. 

5. 0 inU(±i: LfcS^»4. «®a[!Di5;)ct < 

^k-t:it\ZLt£^o ^ifoT. ttlfBfi^Stt, 2. 2 Mm 
75M4. 7 MmdSjifi^ L< , 2. 4Mm7!7S4. 5 m m 
dSft4>iftLl\ «®iai!af±. «ffiffi$RaiSl. 2 m 
mtJlTT-fc2)ri:dS»*L<, 0. 8 ^mUychi^i 

fc*. ^Bffi$f41^^Pta;*®^i^ (AFM : A t om i 
c Force Microscope, SPI380 
ON, -fe-r 3— 'fi^>^5' V h (t*) m) Sr^BV'TSr 

[00 2 11 S^IES^'tt»^t-*3^^T, 2mmSI.±<D 
[0 0 2 2] «(llB@5t<4||!!-«i^ (4 1) J3J:r/ (4 2) 

4) , p<7$vt'-X (SSt^i. 5 7) , jXy;t7-7K 
kWSx^l. 5 7) , ;^^u>'tr-X (e 
^5^1. 6 0) , $il*|5Ky;^f^u:^i:^-X (ffi^i^i. 
6 1) , zKyjg^kf =-'^t'-X (ISlfT^l. 6 0) , 
vy^/T:^5 7 5 ^'^-'i^ixT^'Vy't Kf— X (S 

jfr^i. 6 8) mm^=i-ii\^x\-t. 

i/y^f-X (JB^^l. 4 4) , T/v5-^f-X (S 

i^T^l . 6 3) ^*5«V^fei^2>. 
[00 2 3] jS3ttt'««t^-OSLgtt. Hu5E<0 J: Iw 0 . 
so 5~5 MmW'b'OSriilliMtRLTfflV^Si J:< . )S3ttt 



4# Mi 2003-270409 (P2003-270409A) 



7 

1 0 0 2 4 1 ±^<DX 0 

[00251 mttiimmt lxa. ±t \^xm^^ ■ m 

te»S«0»$ttjl#0. 5 Mni~5 0 /immat U> » 

V\ S5ttt«l!l«5S*f*»i> U< 1 . 5 1-2. 
0 0-e$)9. J;t)#Sb<f41. 5 1 — 1. 9 0T*fe 

K^c^ff*b<^il. 5 1-1. 8 5 T?*) u ^ i^t'if 

^L.<fil. 5 1-1. 8 0Tfc5. S3tti«JJ)i 

[00 2 61 f^S^tttWJJgt-^v^S^^-r :^y-f*x ISfD 

[0 0 2 7] -j®£Jl±©:3^^W>'tt^ia?DS§rWi-?>^ 

5^n-^V7'i3/-?:^hy (.?'^) TtJ' y hV/T 
^y h-J\^y^y^ (^^) T^'y v'-i^^aiy 
;^y (;^^') TjJ'y V-h, 1. 3. 5- 

D^dE-^^:^^ y :*--/Hs y ^^f^ y u- jJ^yi? 
Ui?>jKy T;? y I'— jKy3i;;(.7=->'i'jKy T^' y V'- 



5 

K (^J, ;p«^U>'fy^7^' y>>'T5 K) *5 J;U5p' jS' y 

o©'ties**i-?>Ti!' y u— l<hp'<?t^ y 

[0 0 2 81 rixbC53i^^'i^'tt^®?D*4r^i-2)*/ 
[00291 -ffl£Jl±©3i'9^^>"l4^«&foSSr#-t"«i^ 
yi;'va. r^-^M^v'y T.'VT't KS, ^/VJi^^v-v 

[0 0 3 0) m^^mmi^. ±fB^<-i'i^^^d?y-v-»cjp 

\f=:.j\'y 3L=:-jv:^.jvy ^ Y, 4— p'^'^yo 

\>—^<Dmtiiat^hfiZ>^^ \ 0 0 nmfiiT. if* U< 

J4 5 0nm£ATOig(«iE^Sr-&^-t-5wtdS»*LV\ 

r, Zn. Ti, I nfeJ^U^S n A»6)SfJix5d?'5C< i: 
t> ifl|o^S®®f<k'fejS^»^3is»* > M^^mi: b 

Zr02x T i O2, A 1 203> 10203, Zn. 
O. Sn02, Sb203, I TO^;i5^»f wtt 

50 «f^©^y-^— ^ifeSffif-fkiKD^^^i^w^fnfi^^ 5S>t 



1# ^ 2003-270409 (P2O03-2704O9A) 



(6) 



2 0~8 0K*%Tfc5i:SICif4LV\ 

[0 0 3 1 ] mtft^mmtmBfim^y-i^^J^i^^-r^Wi 

hi:Lt-Qh*). gt>#f^b<ri5 0'CEt±-e*>5rt 

[00 32] jgPJS^^^-Y^VA U< h y T-fe^ 

7'n7t"UV:^:3r->K. 1 , 4 -i?:^=ar-thi^, i. 3 
-i;':^=3ry7>'. 1. 3. 5-hy:^=3fiJ->', -7^ h^t K 

2-;^ h^Vgt^p^^v'K 2-31 hdf->6lP®E;'f" 

gfjn-^/K 2 h^v'^^' -'K 2 7j?^ i/ni 
i?/->'K 2-y -'K 1, 2-v?T-lrh 

(inX/'4) XO. 7<nidi< 

(nm) -efcS. *fc. Xtt^^3t«S!©««-Cfc!?. 4 
5 0~6 5 0 (nm) 0|Sffl©<e-Cfc^o ''j:*^, ±|E|^ 

10 0 3 8] *ISegoDi6ffitfT^^»-«. SR?5E'(ktt*fcli 



10 

[0 0 3 3] (»*U<»±hyT-fe'9' 
31;$'/— l-7°n/-?y— ;K 2-7'D/'^/'— -'K 1 
-'K J—A'. 2-:^'}-/^-2--:/-& J—f^. 

> ^V-irfV, 2-:^^'^y>'. 2-^>^'/'^s 2— 

4 — / xis^tf ?>3x5. 

[0034] SPJS*J7-l'-'WA5r^^-t?)^^lWiN?'S 

(B) ©KfitiJ-a- (A/B) fi. 5/9 5-5 0/5 0 
^S»*b<. J;!9»4U<ttl 0/9 0-4 0/6 0-^ 
$fe»c:$J*b< 1 5/8 5~3 0/7 0Tfc5, 

» [0035] ±fE© i 5 Jicmi8t4kWii&a'(ka«Mfl^fe 

[0036] Wx-Hfv m^i^S-fb^S-^l-fi^ =. >^ n 

^ffi^is. a^a. ^^^^ bovs, 

am-7-i»*PS«*>t.*SctB$HS 50~1000KeV. 

b<«100~300Ke VODJi^^/V^— 

[0 0 3 7] [•(&eJfT^S]®®»T^Stt> K«iSJh«gf^ 
li. ±5«E0?i:*;«5i?*L<ttl. 3 5-1. 4 5-Cfc 

(ma./4) X 1. 3 Sc5t (I) 

L-Cm. 3 5£i±l. 4 5aT;65»*tV\ e!<kLA: 
^7 •;/^«}/ii<Oift^©#ic»i. L< 0 . 0 3- 
0. 1 5. 7K(^*fi-51K«*^tt»*»-<»i9 0-l 2 0 

z/^-T^J^^/W-r^n- 1 . 1. 2, 2 -T h-7 7'->-'V') h 



1%H 2003-270409 (P2003-2704O9A) 



11 

10 0 3 9) •§7 ./*^/-7-¥<i[©:ir{*e|f!lt LTtt, 
t!'=:!;x:x7yl':;d-7'< K x ^•7 7/^:^-^3l'^^' 
V, ^•?-7/'V';e-D-2, 2 -S^;^ '^'/V- 1 . Z-i^^^ 

ig'fkT/V^/Wai^^T^/Vfl^ft:^ (0ijifit*;^ =1- f 6 F 
M ^M-2020 (^^-r^>'M) 

[0 0 4 01 |g^gi4Sf^^(Dfcii)0^/-^-i: U-C»4^^ 

-h. \i vu^i^T/i'^A^ (.^^) T^yi^-h. ry 

$eiSfll5tSr*AT-t S r t io-25388-i- 
^$B*5iOfi^&a¥l 0-1 47 73 9-i-^#tc:J:t)li^ 

[0 04 1 1 -^tc. ^m^mmKi^. ±ts.^y-ym^yf 

Dfwv-. 'Cy>^u>'. ii^bt'^/K m.'ity^~v^>' 
y fvik^ f-f^. T J? y /V'Ka^'^^^K T y -'v^ 2 -31 

yV^df , ;^ ^ y /l'®f3i;:^-ryl'® ^ ^ y -'V^f 

> ^-'V, ;^ ^ ^ y /wffifai^/v, 7* ^ ^ y ^ 
^W':^^''y 3— /wi?^ iS'j? y u— , 

(N- t e r t-:f'9'>'V'T^ y-'V'T? K, W-'yf'o^ 
^v-zvT^ y;VT? ^ ^ ;5' y >'V'T 5 KS. 

y u - h y /^Sl^^^Sr^Jf 2) :i h i^-xtt ?.o 

[0 04 21 ie;®»rS^S»-«l'^2>-&7 ySS^SJlgJ-Jix M 
^^.f^t^-f-^ytftjr. ip*DieSm*b<tt:0. 1m 
mUT. J;t)$?*L<f40. 001~0. 05;im(OS 

^wT. -^^ y^ftJJlifTJeiJT^^: S i (Omtl^f^^^^f- 



12 

y*>';vSr-5:©**M**St-i^J!nJl'Tl>. 7t5flS®#av 

[0 0 4 31 SMI5Jh7-1'>'VAtt, h yT-fe^/V-fe/VD 
— ;^ (TAG) S5^V^«7Ky J^^^ur/Tt'^c? V'- h 

(PET) ©V^-ftv*-l-MLT^?fi^iS-C'S!)Sbfcfia 
fdSt^m:^- 2 0 0 p c (tfai'-DV) /cm2~ + 
200pc (f=i:J' — DV) /cm2-t?fc5wtd5if^ 
LV*. J:!J$f^ L< 14- 1 0 0 p c/cm~+ 1 0 0 p 
10 c/'cin2-Cfct), $fe»-»*L,<tt-50p c/cin2 
~+5 0p c/cm2-e*>!3x St>»* t< »40 p c/ 
cm2-Cfo2>. ^{irop c (f=>i?-ciV) 

1 0-12^-Di^-Cfo2). $fe»-»tL<tt. ^ia 

1 o%RH-cmi^\^tcmumm^m.i)^-i 0 0 p c/c 

^2^+1 OOP c/cm2T?fct). $t>JC»*U<H- 
5 0 p c / c m2~+ 5 0 p c / c m2-efc 9 . 
L< fiO p c/cm2-Cfc5o 

10 0 4 41 Sii:fijf^^m«>S!i3t*fef±J£AT®s 9 -efc 

[0 0 4 51 ^B#7-l'/^i^-^3£1^>-7'-'^oaffl^- J;-^ 
[004 61 SMP5ih7^-'V'Att, ^ja^SXt/^iS. 1 

0 %R H-e©SttSflfit«m©*fe3^^s*M^$ V ^o-cKStt 

[004 71 RS^ESih7■^'-'^i^<o*ffifi^<fi^4> i x i 
OllQ/DEAis »*U<I41 X 1 oi2n/n£A±-efe 

. yf.. (SR) Sr*fe5. *«M-CI4. *dB« 

etffiSr/h$<^2)wi. 0ij;ttf 1 X 1 olOn/□eAT^- 
-r^>wi:T-P5B^4 (^'5#*B«±tt) t:k<iri:f5mt 

50 ^t>5fc«)«ffl-fr-r. *36WT?tt±IEb/t*fet?aE*l 



4# ^2003-270409 (P2003-270409A) 



13 

[0 0 4 8] Sl^Ki^^-yVAfi. 5^Altt-*5tt5)^ 
ffiSW^© 450nm*^b650n mli ffl^t^ 
«¥iDfitd5 2. 5%£AT-efe!?> 1. 2 %£;lT*sif* b 

^tCt5lt5S^5-S;#t*®4 5 0nm*»b6 5 0 nmST? 
[004 9] ±IS5gAlt»-*5»t5i^ffiSl**. m^Xf- 

10 0 5 0 1 5gA#ttc*5(tsa^^s:lt*t »i^ 

tSoT. ±lBOM:fe^C0Slt^«5 4 5 0 
nm*»t> 6 5 0 n m*-C<0JS:Sfi«6t?O¥*&«t*:-ttu-e 
^b2. 5%£iT (^SSlt*) . 2. 5%£AT (W^^K 

[0 0 5 1 1 SltP5ih7'(';l'A(D5SAl*J-*SJt5i^B 

^|t^<D 4 5 0 n md^fc 6 5 0 n mi'CWJlfeilS^'C© 

<&Ti-5. KltB35±7'f-'VA©5SAWl^*3t:t2) 

«^^Slt^0 4 5 0 nm*^?>6 5 0 n mSfCDjSftH^ 

[00 5 21 SltKJh7-<>'VAtt, C I Emm^UD 6 
5©5«Alt5tf-?ft1-5ISlt^©6*i^ C I E 1 9 
7 6 L* a * b *-feSraroL*. a*, h ^^-^^Mit 
Ltct^K. -5:tU-^'tbL *S 1 0, Oga*g2. -5 
g b * g 2 ©®fflrt»cA-5 J: P t-tSHt^ttTU-'S w i: 

C 1 ES!it^!iiD6 5(D5gAtt5tlC^ 
-r5IES**3t<?5fe5^»±, 5gAWfC*5(t^jS*3 8 0 n 
m*^b 7 8 0 nm<OtiigJC*Jtt-5^ffiS:St^O*S!HiIt 
3tjIgD6 5 03€-}Sft»C*5l-t5^>Jt3^*®aSr3iaiUT# 



i4 

hivtz.i^tftRM:^^^' Vfl-i^b. CIE1976L*a 
* b *feSrBl©L*fiE, a b *^SiS^•^i^^'i^^til 

fe;655g< /^tj^^ L,</j:v\ Sfc. b *fit*5- 5*8S-C 
[0 0 5 31 rtoj; pj'i-^.- h7.'Wj:fe?fe©Slt3tSr 

±. b *«£;6S- 1 0*SS©mt !? , ^*£Ofe*>6S^ 

20 [0054] [spjstf] mmmuff>mut u-cii, ® 
mmmy^^^-^. spjmums. se^wniv- 

■fe/Vn— (TAC) y^J^M, (JBJr^l. 4 8) \ 
ym^WT'U^^ f (PET) y-ryv^. v'T-fe 

^U'>-fe/i'0— ^^.^'I'^wA^ Z-feT'— h i^— K-fe ''I' 

. y/v5^i»iii7'f-'V/A. ^'^^'>'*«^^B7'1'/^ 
A, zKy ^;^-7">'V7'i'>'VA, dfy :i7— df;^— h:7'i'>'V 
A, jKy ;^>'i'*;V7-i'-'i'A, 3jfy3L— r/v^w'yvi^. 

30 i)y^f-^^^>'7'>'y-fj'^J>'.^v^—T^^^h>y^f^ 

5)o Jf:$f±Ji1^2 5 Mm~l 0 OOMinmSt-r 

[00 5 51 2^«Wt?f±Seg»*t7W'^VAt. ft-fki^AS 

5 9. 075S6 1. 5%-t^^^±^^o-^T±7— 

STM:D-8 17-91 (-t/Vo— ;^T-fex— 

5o ■fe-'V'D— (DP) 14. 
2 5 0W±T'fc5wi*S»*U<. 2 9 0£X±-t?*)Sr 

;:^3:;^-r/V'f±. y/W^— ~ m— v'a V^' D-v h^y^'f 

-»c:J;?)Mw/Mn (Mw«M*JF*^5J^^^:, Mnii^ 
50 6t)/iMw/Mn<Dffit UT(4. 1. 075M1. 7-CJb5 
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[0 0 5 6) — ^J::, •fe-'V'D-;^T->u— h©2. 3. 

6 <D:^mSii-^W<om.^St(r) 1/3 -:3ofwt9iUc5)-ifi $ 

Sofiifeg^ds, 2, 3|!J[»cit'<T#i/^Ja5*5ff4Uv^ 

^^^tOS^S>->Pif LT 6ttrc);4c^S*5 3 2 %£i±T->>'i' 

D— h<7)6 ttT ->/V'S©fi^ft *5 0 . 8 8 iJJl 

^t^^^i^3ei±tDTv'-'va-cfc^7'D f;a-=>'vs. 

f^a-Y/vS. /^Ua^^vS, ^>':/-<j\^ms Ti'})^-< 
n— h i LT, ^FjI^I 1 -5 8 5 1 -g-tilB 

igco roo43j ~ roo4 4j rnjg^ajj 

1], roo48j~roo49j L-^^m 2 ] ^ r 0 

0 5 1J ~ roo5 2j l-^^m3l co:fe-fe-c#fettfc 

[0 0 5 7] y/V^Vf=3E^-lr;^ hfefcJ: •J-fe-'V-a— ;».T 

ir.^i^ds 3 71;^ 1 2©'>'hV. ^^JS-T^^^s 3 7!/ig 1 2 
©3^:^ x/V*5 i T/^^I^^^dS 1 75^ 6 n >r 

t>*>. -0-, -CO-*5j:i;J-COO-) cot^-fixA^ 

[00 5 81 !^mm^^ti^37bm. 1 2 <o:^—7-fvm<Dm 

hdr->'3i^'>'. 1, 4-v?:^^f->'x 1, 3--:^:^^ 
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[0 0 5 9) -aiseA±«'e-igx sr*i-5*a@j^<^>^ 

^'y-yvfcJ:t/2-y h=¥v'3::^'y— -'V^^^tvS, -'^ 
i^^h^-ltTK^ro^SIS^Sfi. 1 *fcf±2-cfc5r. 

TV^^>f!l-&li, 2 5;iM7 5^-'V%T-*)?)r i:*5$f*L 
<. 3 075S7 0^;v%T*fo5)wi::6Ut)if^b<. 3 
10 5 75M6 5^yV%t?fc5:ii:*5$ tlC»^L<. 4 0 7i 

M6 o*/v%-efes;ni:;^St.»*uv^ ^-^-ui^^D 

[00 601 — |S:WJ'i:^fet?ir^vo — ;xz-fe7^- 
Sr3IKT?t5. fix 0*C£i±©ia« 

Mtt, ii^<Dy^w--<vh^^x5. hi£{c*5»t5 K-y©ii 

»i-4:tMK«2 0 0 1-1 7 4 5^J:|Btfe$i^•CV^5<>0^5 

?K4>1-1 0 7I>S4 0K»%-^^3x5J;5»-PS-t5o "t 
^Vn— ;^T-fe7"— hcOSli. 1 0 7I?M3 0®4%-Cfc5 

^ifi. (0 75M4 0*C) T?-fe>'Vn— ;:^T-fex— hi^ft"^^ 

»PfRi?a«tt. ii«tt4 o'C£A±-efeo. 

L<»i6 075M2 0 0'C-Cfe!Jv $bJw»4L<fi8 0 

TiMl 1 onCTfe^o 

[00 6 11 '&^!£^}•^:i^*3aig-e■UT*-b§^^cAi^■C 
40 ;T:ffi14«^*S-aAbT^^^i)PJE-f-5r * 

^H/\ «^Jx.ti. v'^'^s/ ^^$'-^■7•o^p^i^aSrfflv^5 
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[00 6 2] nwmnm^^'o. mm.^mwr'b r 1 

-;:^T-fe-r- hWSfi. r ©^S-g-^^-t- 1 0 75114 OK 
4%-^^H5i tJisiif^UVrv. ±;vx3- 

10 0 6 3) XfeiC, jS-B-ife*- 1 0 OTiM- 1 0*C (» 
it L< 0 75S- 1 Ot:, $e>»-»^b<tt-5 0 

7I;M-2 0"C, St,»^L<(*-5 075S-3 0*C) 

S (-7 5*0 ■^?&4Pbfcv'3^f^^>':/y =>— >'V^JR 
(-3 0 75M-2 0*0 >f'T?lll£-C#2>. J: 

L<, 8*C/'^^j^±-efc5wi*s$t,tr*f*U<. 12 
v^^^if^^* bv^ds. i o o o o'c/i<!'d5a^6<);^i±PS-e 

fet). 1 0 0 0*C/li>iSS|!g6<)''i-kPfiTfc?). ^LTl 
0 0'C/IS>*S|lffiW5fc±Pfi-Cfo?), J^JJiJ. }^*P3*gfttv 

[0 0 6 41 $t>}-. :iJxSr0 7!;M2 0 Ot: (»*L.< 
fi07l7Ml 5 O-C. $ 6.»C*f*L< tt075Sl 2 O^C. 
fttif* L.< fi0 75M5 0*0 tcMfi-f^i:, 

ta5ii[tt. 4'C/:J^£A±T'fc^.rt;d5^^L<. 8'C/ 

1/^:65 . 1 0 0 0 o'C/#*sa^e*)3^i±Pfi-efc 9 , 100 

*»b**i'e*)'fcJPSi6^»-iii-2)4-e®^ra-ct!i -soffit? 
iiiL-ctjiv\ 'mmi)^%^-^i3^*^i:o*^i-±. a tat- J; 



(10) 

JS 

[00 6 5] f^4P^«|i*lC*5t^TI±, ft4P^©^S»- i 

5. JPE*Jj;t/i^ff^Sr^Jfei-5fcfctctt, aSStt^lgSr 

(it-ft^ : 6 0. 9%, i^mW-i^M-^m : 2 9 9) Sr?& 
iP^^SJ^J: iJ^^/v-T-fex- h'^Jc^^bfc2 OK* 
yj^mM^^Am^ (DSC) iCiSt. 3 

taST"?:^ 1 o'cm^rc>tagt?<^-t-5!e:>s*5fe?>. t^i^ 

[006 6] PSiL.fc-fe-'VD— ;;^T-fex— ( K— 

•5. SSSmF© K-7'»i, i 8;f5M3 5%t^^ 

5J:5»-««SrSSS-r5ri:*s»Tt bv>. K^A^fctt 

tCOV^TJi, *B#lf2 3 3 6 3 1 O^, PI 2 3 6 7 6 
03 IrJ2492078-§-. IS3249297 7^r, m 
2492978^. PI2607704^. R)27390 
69-§-, |r)2739070^. ^@#?F6 4 0 7 3 1 

i^7 3 6 8 9 2#©=&I^#9S, #^B84 5-4 5 5 
30 4-§-. P4 9-5 6 1 4-§-, <l#gaBg6 0-1 7 6 8 3 4 

p)60-203430^. lBl62-115035-§- 

T<o K7 Aifctt/o- h'±\z.m.m-ri>zhi^»ii bv\ 
«EM bTA'-b 2 ^&s±m.\^^xxn^i-^ r t b 

!?> $ 1 0 0*>b 1 6 O'C^-CiliJ^taS^^^fcJ* 
Ji©*i5fef±» #>2JtiF5 - 1 7 8 4 4-g-4iiSICfB«*Sfc 

[0 0 6 7] mlSbfc-fe/V'D— ;:^7'->i'— ( K— 
7') i:m^^X 2mSX±o:>m&X7^ J^Mt-t^Ziiiitii 

P^Ti^^-f7-l'-»vA?rf^S!!-t-5wi:iS»*bV>. K- 

K7A*fcf±/<>K±»w5S@b, ^^«4r^ll$-(i: 

TT'^i'v'i'ASrj^jEK-rsc m.mwi<r> y-zTit. mMi^M*^ 

1 0-4 o^/otJi^i^J-ieSSrPSi-Swirj^S^b 
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10 0 6 8] 2^a±©1SS®-fe''»'D-^^->^'- l^?^ 

5fi-5::ti5^|g-c, ^^f^^©i^l^7:^^[p!^::^glSlr«^'^T 
UCt ^c«i:®Sitffi n d^bir/VD — T i^— h Sr-^tf^ 

LTtJ:<, 0^Jx-Ji#MIIS6 1-1 5 8 4 1 #51 
spl-1 2 24 1 9-i-; 1-1 9828 

7-i'-'i'A-(ki-5:ii:t?t>J;<, fi»J;trS#4iBS6 o- 2 7 

5 6 2 #KBB 61-94724-i-. fltBSBg 6 1-9 
4 7 2 4 5 -g-, #MBS 61-104813-^. i^MBg 6 
1 - 1 5 8 4 1 3-S-, #MT6-1 3 4 9 3 3-?-. iCfS 
^©:^^iS-elll6-C§^5. snails 5 6 - 1 6 2 6 1 

[0 0 6 9J le;^-^^4^fc2ffi(D^S5SP^ffiv^T. ^— <^ 

4-2 0 2 3 5 ■§-^;I|^^g$i^T^^5:^fexfc5„ sKISi- 
;^T'>u— h^?K«iRl— «'3^?6^X*>i''^L.^ 

■Its ^:^^^*i^®S^tiSP/&»bjftii*^f 

[0 0 7 0] n-mm-^\t. !£^^li3^^7-^>'^i^J¥$^-■t■5fc 

100 7 1] -fe/Wo — h^-l'yWAfwfi, 
-h (TPP) ioit/h y ^ ^vf''^*;^7 3l- h (TC 



(11) 
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P) *5-^*h.?)o :*>'VjKi^^3i;^x-'Vt UX»i, v ^ )^ 

P) , >?ai^^V7^U— h (DEP) . -y-:f°}-)\'y^\^ 

— V (DBP) , v'^i'^^v^^ h (DOP) , V? 

73i=;V7^'W'— h (DP P) 

^^'W'-h (DEHP) *s-^*3x5>o 

(r>m^\±. O-r^'TJ^i^ V SL'^J^ (OACT 

E) *5j:l/0-T-fe^/V^':^>'^ H i':^^''!' (OACT 

-fe/<->>'^v?y'9^>'V. CD M) ^ y y 

•^*tv5„ 7iJ'>'VgE3i;^7^/v-^BJi|^PJ (DMP. DE 

P, DBP. DOP, DPP, DEHP) t^Hi-t. \^ < 1^ 

v^bi^S. DEPfeJ:t;5DPP*s#»::»*bv\ 

(OWJJUAn. •^J^^—^^^'rJ'^'(DM<O0. 1717^2 5 
K»%XfoS:ii:;S5$f^L.<, l7iM2 0fC*%Xfe* 

20 10 0 7 2] -fe/VD— ;^Tirx— h^-l'/'VAJwf*, ^^-fk 

^itV3±m^O^^X\±. #M^3- 1 9 9 2 0 
!■§•. i^5-1907073-§-, P15-194789 
P15-2 7 1 4 7 l-§-. ISI6-1 0 7 8 5 4#©=S- 

fflE (K-tO ©0. 0 l7!;MlK»%Xfo5r tiW* 
L<, 0. OlTiSO. 2Kfi%T'fc?)r i^5$fe^-^^■ 
■%:t^X^h. 7^/vA*®--cc>ifeMt;E*it^J<^:/y- KT 

1/ ■'S^Mt.BSlh^fiJ © t L T « , y^-'Wt; t K D ^ v' h 
V (BHT) , h y '<^v?-'VT 5 (TBA) Sr*lf5 

10 0 7 3] •fe-'Vu— ;7,T-fex— ^E^i 

40 qZ7-3 3 3 4 3 3-§-PJS«»t^lB«©J;ptC, T^iJS 
-fex- h^-f/i'ArojaSSrT gEAT, *1*6<)lcm 5 0 

6 0mN/mW±7 5 mN/mWTTfcS :i t ^i^gfci^if 
so ^LV^ 
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[0 0 7 4] "iT^. r )\'-)3 3m\LWm-^m\^. 

;^-^^©^3ti§^f4 0. lN7i^3. 0NT?fe5widS» 
*U<. 0. 5N737M2. 0N-Cfe5:ii:*s$^};i«:^ 

4L<. 4 0*C75S7 CCiiSSbf^ffSLlV 

ij7-l'^i'A«SJ;t)T>'V*yB**i-2)»;6SifJ4LV\ M 
tii4©4S^*»b, UTttI PA, n--f9 J 

L<, T-'V;* y^«|(DSt)^Ji: LXtIc. 7*p fi^Vi^'y = 
(yr^-fX^t 1 9 8 9. 1 2. 1 O^fr) t-IE 

[0 0 7 5] [?KfB'(b-g-#j-6*fe'icS5t#^;^14«] 

[0 0 7 6] »^^SS^©$f * LV^^^ilt LTW. #^20 
00-30493 2-i-^StC:IE^<Dt><D*Si5»f b*v5o 
^^I^O-^-f^^^T^-f y^S?fB®«»Ji: UTtt, C. De 
s t r a d e h<0'^W^'^. Mol. Cryst. 71 

1 1 i:H (1 9 8 1#) »::|B«$ixTV^-5-<i^-fe*v 
gl^flc, C. Destrade e>0?3f55«^, Mol. 
Cryst. 122 14lH(198 5^) . Ph 
ysics lett, A, 78 82H(199 
0) lilS^^HTV^S h-'V^-fei^^frs B. Kohn 
e broWfE^-g, Angew. Chem. 96 70 
H ( 1 9 8 4#) l::B2«$Hfci^^ D-.4r1?-l^SI«{*S 
tl^J. M. LehnbroW^^^s J. Chem. Co 
mmun. . 1794^(1985^). J. Zhan 
g fe<?5W9E«'&, J. Am. Chem. Soc. 116 

2 6 5 (1 9 9 4¥) ^c:fE®$i^T^^5T1f^ 

7 V?^-^ 7 31 /l-T -fe ^ U ^' a iJ- i!' i* 
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-To fcfe'Uv ^^^i^ds^fe ©-filter* U> 

10 fct©t-^*3x2>„ ilBx-^:^:^?^^ 5'^JKfB©if*b 
V^«Rjtti^M¥8-5 O 2 0 6-g-^«Jr|B«$3xTV^5. 
[0 0 7 7] 5t^^>&^tt. 'r^-^^T^iyPmr&W*^ 

[0 0 7 8] ±n7'-(y^=^'r^ •yi'm^^iSL<om<Ofkm 

Ap, Jisg«)M'>, mx^mn. rH:*:«)«'>, iti^fititiip 

Wt LXii^PbTi^5ri;ds»^ U<, 4#tc:jSiiKe<)<-^ 
[00 7 9] ±fB5t#S*Sf4. -JfttT^'f :^=^'r^ y 

j^tBJ^fiKtaS^-tfAPfRiU. ^(Omi^mS^ (x^;^3X 
^ s'^'^-^f^s'iJ'^B) SrM»bT?&a)1-5wiJe:J;5» 

^4:-TX-f S/iJ'Jg^ffi-BffilE^taSt LTIi. 7 0~ 
3 0 0X:>iS*?*L<, 2^JC7 0~1 7 0'CA5$fSLV\ 
[0080] MTLti. %nW-m<of>( 
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[00 8 1 ] ifEpJM^J, ^ffiSttmi/m-^tt^/^ 
^ ^ =1 X 1? -fk-a-fewft^ A <ogf * ^ 5> 

iji.Kc^m\t. f -{ 7.^=7- Ay ^Kc^mz.n\^x-mi 

l~5 0Ki% (Jf*U<»i5~3 0K»%) (^*>c:t 
^e^$i^5<, JEJ::. if* Lv^a■B•^4^/'■7-ofi>il^: LT 

10 0 8 2] _tia:Ky-r— t LT«. 

tr'f£|,^:S(D^'ft:5r-^^bax5K!J, t*<^J; 5 ^^c^y ■7- 
•x?'b^^■t-•5 ^ t # jKy -v-^-ilt UTtt, -fe/v 

x-'V©»* bVfiaji: LTtt, ■feyl'n— p^.T-feT'— h» -fe 

yi7\\L%m\^n\.x-mco. i~ioK»%(ff4L 

<JiO. l~8K*%. #»c:o. l~5K»%) c^^lfc 

fc7Ky-v-A»t>'t-57f>-^«iS$ixfc]K-Cfe^.ri:ds 
if* 

[0 0 8 3] [g£|6]JK]iB|6]JKH, $|E^g^Hfc2a(D5Ky 

•^i^g^*$e^^|■BIlg;^^7Ky■7— cfeoTt. ymm^i.'o 
±fEffii6]^»i, ttgasr^i-s^y-^-fc^i'^tt'-Ky-^ 

$g<g^JtcS5l5-t-5ife'&SS:^ALT. !Ky ^-pgSrlilSI 
-r 5 r t J; t) Jg^-r 5 r t 5, 
[0 0 8 4] z.<r>i.'')fm^\-i.. iiit±l2'i^y-=^-*fc 
fidfy-7-i:|iHi8Jf!|(D^g-&!feSr-&tfM*iKSr. iSeS^lf so 
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y ^-si/K** y ^-^liHf r t ;d?T*# siii^g^i 

[0 0 8 5] 5^:^PJ<^)BB|fi)K^C^ffi$i^^,df y -v-tt. 
^ivS y -^-ifo5 v^ttllMiS^RllJ: J; •) 

is5::^^Hg''idfy-=?-'bfe?)« ±iEAKy-7-(D«3ji: 

tt. 7Ky ^ f^^v^ ^tJ'yi — T^y -'VgE/;'' ^' y 

y (N-;^^a— .'VT:? y>'VT5 K) , ^f^l^^-Zfri 
^vh^Vocv^a-^-ft:, ^UD>^/Vd%:-'^t:^y^5^l^>', 

^>', jKy3^;^x/K jKy^5 K. mmvr-^^/mtif 

:¥v'^'9'-'W-fe->Vn— jKyai-^^UV, jKyT'DfU^' 
St/JKy ;!7— df^— htf057Ky-v— X05->7i^:ft 5,7-1; 

^-^/^j^o-fk-^iij^r^jfsr t*s-et5c ^^*Lv^;Ky 

-7— (^t?32: UTfi. JKy (N-;>f^n-^W7^ y-'i^T? 
K) , *^V/}<=^V^'?^>'V^-'Vn— ■^y'^^'. jKy IT 
^PT^Wn— ^w^yt^^^jKy t'l^/VT/l-a— yv^CDTK^^t 

STJ!2Jtt^y f =>'VT/i'3-yviS»^ L< . ^#{CxKy t' 
/i/T'-'Va— -'VXl/f^'ttjKy f=>'i'T-'V'3— -'V^r^tfiw 

[ 0 0 8 6 ] ±iS3j<y ©if'-e. dfy f ^yvTyv^- 
^/iSTjf y K'=/i'T-'V/3— /W3i(i^'|4d?y lf;:i;l'T<'V'=» 
-yw=S:2aii#ffl-r5;i t;i5St>*if* U\ d?y t'^yi- 
7/v=i-/vi: tT(i. ^flxLfJ^'lbS? 0~l 0 0%©!, 
(DXhO. —^izmit&8 0^1 0 0%<D\><OXhV . 

-^SirLTH, 1 0 0~3 0 0 0©<>®ffi*S»4 LV, 

© (g^ttSiUT, COONa. Si (OX) 

3 . N (CH3 ) 3 • C K C9 H19COO. SO3N 
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fL\>(n> (^ttStUT, fllxtf, COON a. SH, C 

SrUfc-b© (^ttstUT. cooh. con 

H2 . COOR. Ce H5 m<Oifs') f 

©*-t?, ^>(k«8 0~1 0 0%©*^tt7ilE2EttjKj) f 

9 5 %<^)*^'tt'fev -> X^Tf^^iX'^-^W^if^ V fc*=>'VT^V' 

gB^8-3 3 8 9 1 3^''A^\zmV<tSMt^i>^o 
( 0 0 8 7 J iia^Kji \f=.i\'Ti\'^—i^<r>if>.)>-=f—h 

7l'ty>'h^>') . v':e-=3e-y->^^«: (fiTil, 2. a-v' 
k KD:^r->v':^-=3E-^^>') , :*>'V7K^v'>'VS$rStt'ft;-f-5 

U'^;^/^^^-^— 1. 1 -t';:^ fa yVy- 1 - 

^ D n f y v==i !? 1 -^/V* y y ;*^V;j<=^/V'- 3 
m. 1, 3. 5-hyT^o-Y7W .^-i^-tKu-s 

f;i-:^T5 K] ) , Stt^>ny>"fk-g-#9 2. 4- 

v?^' on- 6-t Kndf-^-s- h y Tv'V) . ^ V:^ 

[008 8] mmmt LTt*. #»CPfi;gH^j:< . 

T5 OK*%ti±^APL.fc^tC'(i:Ti-5w2:A-t, 
0. 1~2 OK»%;55^ij:^ #IC0. 5~15K» 

->3 ^-iiJIg^-t-ar i:*5*)5o . 
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[0 0 8 9] iSlSjIgfi, iE|S]J^ff0fi£0^T-fc 

tt^y^-SriBifiiMJK^jp^i UT^v^5^s^f;:«. m 

JO ^ / -/VdS 0:100~99:1 *S-|S:WTfe U . 
0 : 1 0 0~9 1 : 9 r t bV">. 

^fCE^tt^&iS^* L.l/\ tfc, JKfffiO. 
1~1 0 /im;JJ»* Ul/^ iPS*i^tt2 0'C;iev^Ll 1 
0'C-CtT)^c5rt*s-C#So ^5>^j:$S«Sr?K^$-«:5:fc 
20 fcjcfie 0*0—1 0 o'C*siif^b<. #1^8 o'C~i 0 
0 "CiW* \ l5;ift^PBl»± 1 3 6 ^WT'tf 5 :i 
i:;iST-#^. »*L<»15^}-Frg75S3 05>rBTCfc2). p 

L<. jJ^/v^yi'T/v^t K^^^ffib^iii^tt, pH4. 
5 — 5. 5-T?, i^fC5dSif^ LV« 
[0090] iElRl)Kl±» SW^i^flE±Xtt±fBT^± 

30 ;;^3 7^-f y^'(t:■^i^«)ial$l*|6I^a3t•t^.J:p^-«lle■t- 
^)o 

[0 0 9 1 ] mJlE7 f V^^iStt. LCD<73?SSiB[fi]«!; 
^i/^T-^:*ifiHc:^5 r t Id J; ?) iSifi]^#5*ffi^ffiv> 

40 [00 9 2] {.%^m)5^m-k^Wfti^^^%mw\ ^ 

S:075M2 0 0 nm-Cfc>J. -^rLT. RthU;?— r-v^ 
3 ^'fiti^ 7 0 7iM4 0 0 nm^c:|ifl5$i^5Vi5^if^ ^ 
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7^— v'g VfiSttl 5 0 7iM4 0 0 nm-CfeS w i i^if 4 

10 0 9 3] 5&*5, -fe/vn— 

(An : nx-ny) O. 0075MO. GO 

yy( /Vh.<DW-yi-:^^<r>^W$x^ { (nx + ny) /2- 
nz) 0. OOlTiMO. 0 4 TfeS ^ t ^ u 
l\ U-^— ^— v^g l/'^it (Re) fi. TIE^JC^¥oTS[ 

W-^— 7^— -yg i^{it (Re) = (nx — ny) Xd 
(II) Rth= { (nx + ny) /2-nz) xd 

5C (II) {^f*> ^'C^vABrtoiititt:^!^ (S^*:i5* 
:fc:t!5ra*f6]) ©®#f^-efe5. ny»±, v^)-iyJ>>m^ 
<Dil*Bl£b:^lRl (SifT^*5:ft/jst/i:5:fe-ffi]) ojSSr^-efc 

f±. WSrnnit-f-S7'<>'VA©15S'^fo?>o 
10 0 9 4] [jBJt«] <B5tStt. fl53tl^:l3 J:U'^:OM 

ST) tcit), 7k^>iSiS^l^*»::A5wi-e<S3tlg;J5® 
T-t-2). 

[00 9 5] {stftm<omumi. mmm^^ j^y -^-^ 
^'/I'i^ (*5j;i;a-&tt?SB^B'(k-a-«fei) <^m^. gs^a. 

^^5^. iSMttrtl 0 07!)iil 000g/m2-24 
h r s.Tfc5**5^* L< . 3 0 0 7 0 0 g /m 2 
• 2 4 h r s T-fo^»;iSHtC»* jfe^SW^JP^^ 



[00 9 6] :*:^e^^r43V^T^i*?8§go^tfetit7^'^^A 
m <cf ^ ^ y i> it-tm , t b < fi^^ttJSft-fk-g- 

Mq^6-2 14 11 ^m^ff5 5 8 3 6 7 9 

^. ms 6 4 6-7 0 3-§-, .W3ai^ff<25j«3 9 1 1 6 2 0 

1009 7] [G^-5«*SS] *ISI«W3tl!£«7-r^V 

TN, VA, OCB, I P 

[ 0 0 9 8 ] ^fB-fe>'W±, VA*— K, OCB*-K, 
[0 0 9 9] VA^— KWiSfB-fe/^lCtt, (1) 

50 SPpjpf^ic5lJCW»::7k3F»^iaiSi$-e-5»a©VA^- K 
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<Dm^B^)\^ \mwi'^2- 1 7 6 6 2 

(2) ^^mfk^-Xoifz-^h. VA^-Ktr-^-'Vf'K 
p^^^'-fkLfc (MVA^— KW) JSfa-fe-'i' (S I D9 
7 . Digest of tech. Papers C^^l^) 2 8 (19 9 

7) 8 4 5fE«) . (3) »4^?SSf45^^i^mJE«IEPi)n 

hV-l'>'iaffi)-$ii:5^- K (n-ASM^-K) 
•t/V (B*fflefi?>HS^<^^«^5 8~59 (1998) 
13^) *5j:t/ (4) SURVA I VAL^— K£Ofi$^-t 

iX' (LCD-<':^;J'-:^->3-^--'W9 8-C^^) *s-&^ix 

fcjSS*5%iSg-Cfc!3 . *@#flr4 583825 -g-. IH 
5 4 1 0 4 2 2■§-^0<S■|^^«^^^^$3^T^^^<, i^mSi 

tftKHBSr^t-rs. -tofc*. roSSS^-Kfi. OCB 

(Optically Compensatory Bend) tS&-=€~ Ki t>l¥ffix 

[0 1 0 1 J TN^- KWjRS-fe/i'-ett, «EMfPAP^ 

SI 20° fc:iaCHiS(S)LTV''5>o TN^- K^JKe^s-fe 
/Wis ;*;7-TFT^#B*^T^^Si: UT*t)0<*iJ^$ 

10 10 2] 

h Z 7 5 2 6 J S R (4*) Si, SJff^ 1 . 5 1) 1 

X (^W<b#M S X 1 3 OH. 1 . 3 ;i m. JE^ 
^1. 6 1) Sr2 6K*g|J, $g1S5Ky;^^u>'if-X 

(i^-rb^S! SX3 5 OH. JKtSS. 5/»ni, ®#r* 
1. 6 1) ^6K*?FB. r;h.fe$rig-&LT;'^/l'3i5^^w 

-i^ h f^/W y y^/v-ir h v ( 2 o / 8 o K*ib) 
Je:J:t)B?K5>4 5%Jc:/i5 J: pJwiSSbfctroSr. 
T-fe^/v-fe/vn— (m±^My^^^J^ (») 

TD-80U) 1. 3 um^m^V 

t'-XoM^SAS 1 . 1 g /m2tc:/i5 J; p IC^X, ^ 
^J8:j!S^. 1 6 0 W/ c m<D^?&;< ^/Wv^'T Ky 

{T^if=7-P>(yif:7^ m %) SrfflV^T. flBa[4 0 0 
mW/ c m2. BB|tl: 3 0 0 m J / c m2©^^1-^^BB|t 
LTm;ftJ^SrS!^t:$-*)tJ£t5:7'i'/vixA-0 1 $rf^S!!L 

10 10 31 (<£SST^Sffl^*?i5©Ii^) JSiJr^ 1 . 
4 2(D^$i51St4-g:7y^jKy -7- ( J N- 7 2 2 8. J 
SR (») i^) 9 3gfZMEK-ST (¥l!&JKgl0~ 



(16) 

2 0nm. @JfJ:»Sg3 0|f*%<^S i 02 V^/KD;^^ 
/VoLf^/w^r h (MEK) 5^tS:i^. PS-lb^ («) M) 
8 g . ti J;t/> h > 1 0 0 g 5rjS*P, ti^ 

10 104] [^JSt^2] ^ffiifc^-Y/WAA-O 1 <D3t 

ffll^T^^L. 8 O'C-C^j^OD^. $f>l-l 2 Ot:-Cl 
Qi^mm^^X^. 0 9 6/ira©iB:SW*SiSr?K 

10 ^ifeL.. ^tttm^-r/WAA-O 2Sr#ML,fco 

10 10 5] [Hlfe^JS] 1. 3 ;im$g*|5Ky J^f'W-:^ 
K'-X<DM*SSr^jELyS:£A^1-fi3tl£ic7-l'->vi^A- 0 
2 tlH«|::3tti«7-f/vi>,A-0 3~A-0 7Sr<^U 

[0 10 6] [SIMfii!l4] 1. 3 /^mlg^fdfJJ 
li'-XS:l. 5 Mm-^y^b-— X (0*ttjSES->-*X 
^-KE-P 1 5 0 ®^*1 . 4 4)»C^HL. 
»S:^Hbfc£A^1'fi^i£ife7-<-'Vi>.A- 0 2 t I3«j::3t 
fc»7-1'/VAA-0 8~A-0 9Srf^SiiLfc, 

20 ^i«t::*i-ii9-e4>s. 

[0107] [Hlfe^^ 5 ] 3tK:»«SrfllfiK-r5SJttt« 

h^^^ {ffV7^ hKZ-7 1 1 4 A. J SR (t*) 
IS!) *1 0 OSP. S3ttt«li (B^-ftHS DPHA 

) 5 7 «»^5r3ti^?S-& LTp* ^/i^^^/W>>' f 
;<9^>'V"1' V:f'^f\'^ V^- (20/8 OSiJt) ^JKtC^ 

jKy ;^ y h » f — X (^Wk^S! MX 

30 1 5 0, JgtSl . 5 Mm, StfT^l . 4 9) 1 7K4 

SU, *5j;t|5jKypjf^yw^^:j' y hjsi^-x (j^-fk 

^Sl, MX3 0 0 «iS3. Oym, ffitfT*!. 4 9) 

f^/W yy^'/V'Sr h^- (2 0/'8 0Kftit) tCitJHf^ 
55-5 0%J::/iSJ:5»-IifiUfet<DSr, h y T-fe^/v-fe 
yi.D-;;?,7^>'V'A (g±^X7'1'>'^i>. (4*) S^, TD- 
80U)±tC, 1. 5 //m:!Ky ^^/V^iS'i? y 
f-Xro^^ftJidJ 0 . 4 g //ni2tc:^e 5 J; p JcMX, ^ 
j^ljffc*!^, 1 6 0W/cln©^i«&J?^^-'W^7'^ Kt^T' 
40 {.T-^ ifyy -i (**) M) Sr^^v^T, ^3^4 0 0 

mW/ c m2, ps|t» 3 0 0 m J / c m2co^^|-i^^fiB|t 
L-Xm^MSrSi-lb^-^Ttfeifc^-i'/JxAB-O 1 Srf^ML 
fc. r©7'l'>'V.A(03tt£SS:S^l^J?f4 3. O/imTfe 

[0 10 8] [|lliS«^j6] ^tet^C^-r^Wi^B-O 1©^ 

ffi^^T^^L, 8 o-c-e^jis©^, $^IC1 2 o'C-t?i 

O^^rp^SniS^L, ^$0. 0 9 6 ^mrot&JSSf^^SSrJ^ 
fiSiU, 3tJS:Sif7-Y>'VJ>,B-0 2^f^syLfc. 
so [0 10 91 [|II£0!l7] 1. 5 /iiTi/Ky 
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2 trnm^^ti-^y^j^J^B-o 3~B-0 

tOllO] immmsl I. 5um:i^VM'^^^y^-^^ 

[oiiij mmm9i i. s^xm/Kyy^-'Vp'^^ 

y h^t'— X4ri . 3 Am^^i^Ky X 

0 2i:PI#li^ttiS:7-l'/V'i>.B-0 8~A-0 9?:{^Si 

[0 1121 [HJfefdlODl. 5 MmJKy 
^ y U'— t'— X$r;< y 5 V:t:7VAT-'i'X t K^f— 
X (B*«4«ES. i&SO. 5Mni. JS^^l. 6 8) \Z 
g!5EL. ^:flJ»^^HLfc£A^1-H5tifetfe7^'7Wi^B-0 

2 tiii«»c^t£tfe7'i'^i-i^B-i osrf^Mbfco mpfsm 

[01131 (3tia:tli:7-i'^vA©fF« #bixfc3tJtSf 

mi^S:U^m2«}c:^i-. 
[01141 (1) i^SKIt* 

^5-5t)fe«tfv-5 5 0 (0*4>3t SS) 

— ARV-4 7 4^^^LT. 3 8 0 ~ 7 8 0 n mt^tS 
®S*t^^S!i;£b. 4 5 0~6 5 0 nmO^i^Slt** 

[01151 (2) ^-rx 

# bttfc 7 -f" AO<>^-f X^r-^'f X^ ^ — MO D E L 
1 0 01 DP (B*mfeX^ m) m) SrffiV^T^BI« 

[0 1161 (3) ifcSL^7'D7 7-('/KOW« 
g Ki^:ft^SH-G P - 511! ((t*) W±6^fi£*P^5Sg»r 

It, m2it. iij(Sfiaj2-ef^$aufc3ti!£»7-i'yi'A (a- 

[0 1171 ±IB*lfe^J©^Ji£tk7'i'-'VA$rffiv^ 

[01181 mmmmt/ti&<Df^m) u^tk y 
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Si L/C. jtJttffc^-f/WAA-O 1 — 0 9fit/B-0 1 ~ 
1 Olc^-fb^aS^rfrVV \^~J^Tf^='—J^^mMn 

^m\>^x. %w^y'^ jvK<Dmmm^ (fyr-t^/v-fe 

-t-53t#tt^7'l'/Vi>.WVSAl 2B (m±^^7'f-'V 

10 *HBSlc|j5?)M»t/Co :i©J: 5^-bT^^^»MS^tgPA- 
0 1— 0 SXT/PB-O 1 — 1 OSrf^MUfc. 
[0 1191 (^^s'^^'T hm^tS^-t^®!) ®#bfc 
/Ky t*=i^vT>'V3— ^i'7'i'/vAJC3 >>*%g5*$-*T'(I 

('g±:f;^7^'/V'Afg ^i^'^s'^TDS 0) Jr^>(t: 
2)3t#m:^+4«?Sr*i-S3t^««:7-i'yi'AWV S A 1 2 

B (Si^K^w/vASg) ^r>>-wk«ylt^^TV\ j^yf 

(01201 [UliSM 1 1 ] T ^mWiSk'^J^^^m U*: 

f^^«^^S (6E-A3. -y^-:?" (t*) »!) »cfs:it 
fctv-CVN5-jttDiS^«SrSWS L. Rio^) ic^g^ffiP A 
- 0 1 ~ 0 9^iT/P B - O 1 ~ 1 0 ^tt^*3r3t*M 

(orn^m y<yi^y^ Y {il<^Mit«©@ii W i f4> O 
^-Vhfji^iib (-sea Lfc, f^M LfcS^^B«^Sfi{;: 

OV'T. (E Z -Contrast 1 6 OD. ELDIM 

itM) Srfflu^T. (LI) d>^e^^ (L8) 

-co 8 ©pg-eta»^ ^Zll^ LfCo 
[0 12 11 ^fc. J^fB^i3^il@»c®{fe?r«S^S^i:. T 
IE© 3 iSPtT-iS^©*»t Lfc 
.jiiia<D*tt*s^<*iJ6>/j:i/^ : A 

^ 1 u^B 2 ^ »r ^-r. 

[0 12 21 
[«ll 
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(51) Int. CI. 7 F I t-^3-^* (#%) 

G 0 2 F 1/1335 5 1 0 G 0 2 B 1/10 A 

F^— 2H042 BA02 BA12 BA14 BA20 

2H049 BA02 BA06 BA27 BA42 BB33 
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2H091 FA08X FA08Z FA37X FA41Z 
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BAIOC BAIOD GB41 JNOIA 
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